Mycobacterium genavense is recognized as a lifethreatening pathogen in severely immunocompromised patients, mostly in those with advanced human immunodeficiency virus infection. We report a case of M. genavense infection in a lung-transplant recipient with late-onset death occurring from disseminated infection. In human immunodeficiency virus-negative patients, there exist only about 10 reports of disseminated M. genavense infection in immunocompromised hosts; and to our knowledge, this is a first reported case of M. genavense infection after a lung transplant. Diagnosis of M. genavense was obtained only with nucleic acid-based identification technique, as frequently observed in a few cases of human immunodeficiency virus-negative patients. A striking feature was the recurrence of this infection in our patient after a seemingly infection-free period of 3 years. Because M. genavense infection can be life-threatening, clinicians must be aware of the frequent requirement for nucleic-acid-based identification for its diagnosis.
Introduction
Mycobacterium genavense is a slow-growing nontuberculous mycobacterium that causes localized or disseminated disease in immunocompromised patients. Disseminated infection with Mycobacterium genavense has been described mostly in patients with advanced human immunodeficiency virus (HIV) infection. 1 In HIV-negative patients, about 10 reports of disseminated M. genavense infection have been published in immunocompromised hosts, [2] [3] [4] [5] [6] [7] [8] [9] [10] including only 4 cases have occurred in transplant recipients in the last 5 years. 2, [6] [7] [8] We report a case in a lung transplant recipient, with a fatal outcome more than 3 years after a diagnosis owing to late-onset recurrence of the infection.
Case Report
A 43-year-old woman who had received a right single-lung transplant for lymphangioleiomyomatosis, was hospitalized 7 years later (June 2007) because of fever, weight loss, and decreased spirometry findings. The patient had stable stage 1 bronchiolitis obliterans syndrome for 5 years. On admission, maintenance immuno suppressive treatment consisted of tacrolimus, mycophenolate mofetil, and prednisone. A thoracic computed tomography scan revealed minimal bronchiolar inflammation and mediastinal centimeter lymph nodes. Direct examination of several respiratory specimens showed acid-fast bacilli, and their culture allowed identification of M. genavense only by polymerase chain reaction (PCR) and sequencing for the broad-range eubacterial 16S rRNA gene.
In the reported case, traditional cultures on solid media were insufficient for identification and did not In May 2010, the patient presented again with weight loss, weakness, fever, and decreased spirometry findings. A thoraco-abdominal computed tomography revealed alveolar infiltrates in the lung graft only (Figure 1 ) and enlarged abdominal mesenteric lymph nodes. Direct examination and culture of repeat bronchial aspirates gave negative results. A surgical thoracotomy was performed and open-lung biopsies showed numerous granulomas and Ziehl-Neelsen stain showed positive bacilli from histologic examination. Recurrence of M. genavense infection was again confirmed by PCR and sequencing of broad-range eubacterial 16S rRNA from lung-tissue specimens. The previous treatment (clarithromycin, ethambutol, amikacin) was resumed in June 2010, although antibiotic susceptibility testing could not be obtained because standard cultures of lung-tissue biopsies remained negative. Surgical sampling of the enlarged mesenteric lymph nodes also was performed, showing granulomas, which confirmed dissemination of the infection.
After 4 months of treatment, the patient's medical condition worsened. She was placed under ventilatory support in a critical-care unit in October 2010 and ultimately died from disseminated infection with multiorgan failure in December 2010. Failure to reinstate treatment was suggested by the onset of numerous positive acid-fast bacilli after direct examination of respiratory specimens obtained before the patient's death.
Discussion
This case describes a relapsing M. genavense infection 7 years after a lung transplant. To our knowledge, this is the first report of a lung-transplant recipient with M. genavense infection. An unusual aspect is the recurrence of this infection after a seemingly infection-free period of 3 years. Although we were unable to demonstrate that recurrent and original isolates were identical, owing to the lack of cultures in both infection episodes, the recurrence of this rare infection in the same patient is highly suggestive of the same strain of M. genavense. It is hypothesized that the intensity of immunosuppression, although tapered after the first episode, still favored the fatal recurrence of this infection.
About 10 cases of disseminated M. genavense infection in HIV-negative patients have been published in the last 15 years (Table 1) . Among them, death occurred in 5 of 10 cases, directly attributed to disseminated M. genavense infection in 4 cases (40%) ( Table 1 ). Cause of immunosuppression was variable, including solid-organ (2 in kidney, 1 in a heart) or allogenic stem cell transplant (n=1), hematologic disorders (n=2), connectivitis (n=3), and prolonged corticosteroids (n=1; Table 1 ). In the few cases that occurred in transplant recipients, 2,6-8 M. genavense infection occurred late after the transplant (7 months to 7 years), with disseminated disease in all cases, lung involvement in 3 of the 5 cases 2,8 (and present report), and caused death in 2 of 5 patients 8 (and present report).
As in our recipient, standard mycobacterial culture on solid media was often insufficient to identify the mycobacteria, and diagnosis of M. genavense was frequently obtained only by PCR and sequencing the 16S rRNA gene, or a reverse hybridization DNA probe. 2, 6, 8 Hence, M. genavense diagnosis remains challenging owing to the difficulty in obtaining cultures, even over prolonged times, 2 and their frequency is probably underestimated. Because of the life-threatening character of M. genavense infection and difficulties in identifying this mycobacterium by standard culture, clinicians must be aware of the need for nucleic acid-based identification techniques for diagnosis of M. genavense infection in transplant recipients. 
